Steroid-induced conformational changes of FITC-labelled sarcoplasmic reticulum Ca2+-ATPase.
Interactions between transmembrane and cytoplasmic domains of Ca2+-ATPase from sarcoplasmic reticulum (SR) have been studied. To affect the hydrophobic transmembrane domain, we used four amphiphilic steroids - esters of a dibasic acid and 20-oxypregnene. All four steroids contained cholesterol-like nuclei and differed by the structure of side chains. Steroids with carboxyl groups in the side chains inhibited the rates of ATP hydrolysis and Ca2+ transport, whereas a steroid without the carboxyl group did not appreciably affect Ca2+-ATPase function. Fluorimetric titration of FITC-labelled Ca2+-ATPase in SR vesicles by Nd3+ showed that steroids increased the apparent dissociation constant for Nd3+ bound to the hydrolytic site, the potency order of the steroids being the same as for the sterol-induced inhibition of the hydrolytic activity of Ca2+-ATPase. These results suggest structural changes in the active site. Ca2+ transport was inhibited more efficiently by steroids than the hydrolytic activity of the enzyme. This could be partially due to the increase of the membrane passive permeability induced by steroids, which, in turn, reflected the efficiency of the interaction of the steroids with lipid bilayers. The effects of the steroids were largely dependent on their amphiphilicity (the availability of polar groups in regions A and D), the structure of the side chains, and, possibly, on the distance between the molecular polar groups. We suggest that the inhibition of hydrolytic and transport functions of Ca2+-ATPase in the SR membrane is due to the interaction of the steroids with the transmembrane alpha-helical segments.